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Abstract 

Though the positive impact of irrigation on agricultural intensification and increased crop yield has been very well 
documented, the marginal returns of irrigation compared to other factor inputs such as farm technology and 
other rural infrastructure development are still a controversial issue. Improved information and understanding of 
the scale of incremental benefit of irrigation and other factor inputs to agricultural growth and development and 
to poverty alleviation have large public policy implications on rural development policy. This is particularly more 
relevant in setting irrigation and agricultural investment and financing policies. Total factor productivity is also 
called productivity of all inputs taken together, and it is different from conventionally understood productivity 
measures like crops yield, water productivity, or labour productivity. The overall growth and technical change in 
the agricultural sector has large implications on expanding the economic base and poverty alleviation in a region.. 
Though most of the previous studies have unequivocally demonstrated that agricultural productivity growth has a 
positive impact on reducing poverty in India, the existing literature on rural poverty has failed to examine the 
incremental impact of each of the factor inputs on agricultural productivity growth as well as their marginal 
impact on poverty alleviation, and rural income enhancement. It appears to be a strong inverse relationship 
between incidence of rural poverty and percentage of gross area irrigated. The trend in variation in irrigation and 
the various measures of poverty and how they have changed over time is illustrated. The negative sign for time 
trend in poverty model, which shows change in trend of poverty rate over time, suggests that poverty level in 
Irrigation has even a larger marginal impact on reducing poverty than the impact of rural literacy. Unlike 
productivity growth, road infrastructure does not play any positive and favorable role in explaining the variation 
in rural poverty in India during the time period selected for this study. 
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INTRODUCTION 


Agriculture is an important sector in economic development, considering its function and role in providing food 
for the population, industrial raw materials, food and energy sources, and rural people's livelihoods. This sector 
has a significant contribution to the formation of Gross Domestic Product, increased foreign exchange, and 
increased welfare of farmers so that agricultural development can be the driving force and support for the 
national economy. The agricultural sector's performance is related to Though various studies have very 
well documented the positive impact of irrigation on agricultural intensification and increased crop yield. 
Improved information and understanding of the scale of incremental benefit of irrigation and other 
factor-inputs to agricultural growth and development and the poverty alleviation process have massive public 
policy implications for setting rural development policy in a region. This has particularly more relevant in 
setting irrigation and agricultural investment and financing policies irrigation management. Its infrastructure 
as a form of management of exploitation and distribution of irrigation water, especially in dry or 
impoverished areas, has a water scarcity period to increase agricultural crop production. Irrigation 
infrastructure and facilities are important factors in the farming process in the agricultural sector Irrigation 
infrastructure determines the distribution of irrigation water, which impacts the quantity of water available for 
crops, especially rice. A good irrigation network system will contribute to the optimization of national food 
production. Irrigation networks are channels, buildings, and complementary structures that area unit 
needed for the provision, distribution, use, and disposal of irrigation water . 


OBJECTIVES OF THE STUDY 


The objective of this paper is to contribute to resolving the debate on development and management of water 
resources by clarifying the linkages between irrigation and poverty and by offering an objective review of 
recent research on the subject.: 

(a) what is the role of irrigation development and management in poverty alleviation? 

(b) what are the linkages and pathways through which irrigation contributes to poverty 
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reduction? 


(c) what is the magnitude of poverty impacts of irrigation? 
(d) what are the key determinants of poverty impacts of irrigation or what are the conditions for enhancing 
the poverty impacts of irrigation? 


RESEARCH METHODOLOGY 


Research outcomes . as the outcomes of basic research in general and agricultural irrigational research in 
particular are largely uncertain, basing the analysis on a specific probability of success is risky. One option is to 
use a few, specific, past experimental results for their illustrative value. Another ,and a more rigorous, option is 
to approximate outcomes of research / inventions as a stochastic process, conditioned on a measure of basic 
agricultural irrigational research, among others. A poisson regression model could be employed to examine 
this relationship. Incorporating predicted values of inventions in a production-function type of specification, 
along with other variables such as factors of production, climate, soil quality, rural infrastructure, and farmer 
knowledge and skills, the economic impact of inventions could be assessed. But the feasibility of this procedure 
will depend essentially on how rich are the data on experimental results. 

However, much of the focus of our exercise, as also of the empirical literature, is on impact assessment of 
applied / adaptive research ( synonymous with agricultural research and extension ), controlling for the effects 
of household, community, and regional characteristics. There are at least two reasons for this. One is that the 
links between productivity and applied / adaptive research are of considerable interest in themselves from a 
policy perspective. Another reason is that the complexity of technological choice, given a shelf of technologies, 
requires a detailed and careful treatment. For the present purpose, therefore, we shall use the salient features 
of a “ reduced” form estimation linking outputs to inputs including a measure of applied / adaptive research . 


IMPLICATIONS OF THE STUDY 


Despite controversies in the incremental impact analysis of factor inputs and their individual contribution to 
agricultural growth and rural development (WCD, 2000), this study has successfully separated the incremental 
marginal impact of these factor inputs in agricultural and rural development. The results demonstrate that 
improvement in irrigation and rural literacy rate are the two most important critical factors for the recent 
growth as well as the overall development of the agricultural sector in India. Considering the important role of 
agricultural growth on poverty reduction in the region as established by the previous literature Improvement 
in irrigation and rural literacy rate are the two most important critical factors for the recent growth as well as 
the overall development of the agricultural sector in India. The large impact of the rural literacy rate clearly 
illustrates the important role of human capital development in the growth of agricultural productivity. 

The larger impact of rural literacy on interstate variations in agricultural productivity clearly illustrates the 
important role of human capital development in the growth of agricultural sector productivity and enhanced 
farm income. The findings suggest that the future strategy of poverty reduction in rural India will largely 
depend on how efficiently the irrigation sector is managed and how effectively irrigation access is provided to a 
large number of farmers in the regions that have still not benefited from the green revolution of the 1970s and 
1980s. In addition, the lowest income quintile of population would gain more from the irrigation development 
than the other upper income quintiles of the population just below the poverty line due to increased 
employment (wage rate increase as well employment security) and other feedback effects generated in the 
rural economy. Thus, increasing access to irrigation is in fact a pro-poor strategy to alleviate the severity and 
gravity of poverty in a region. 


IWMI-TATA WATER POLICY PROGRAM 


The IWMI-Tata Water Policy Program was launched in 2000 with the support of Sir Ratan Tata Trust, Mumbai. 
The program presents new perspectives and practical solutions derived from the wealth of research done in 
India on water resource management. Its objective is to help policy makers at the central, state and local levels 
address their water challenges - in areas such as sustainable groundwater management, water scarcity, and 
rural poverty - by translating research findings into practical policy recommendations. Through this program, 
IWMI collaborates with a range of partners across India to identify analyses and document relevant water- 
management approaches and current practices. These practices are assessed and synthesized for maximum 
policy impact in the series on Water Policy Research Highlights and IWMI-Tata Comments. 

The policy program’s website promotes the exchange of knowledge on water-resources management, 
within the research community and between researchers and policy makers in India. 
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EMPIRICAL EVIDENCE 


In this part, we provide a synthesis of empirical evidence on the impacts of irrigation on poverty. While the 
focus is on large and medium-scale irrigation systems, reference is also made to small-scale irrigation. An 
enormous amount of literature exists that is directly or indirectly related to our subject. No attempt is made in 
this paper to review all the available literature, but rather we focus on more relevant recent material, covering 
mainly topical Asian studies.The literature on the impacts of irrigation on poverty alleviation can be classified 
into three broad categories: (1) systematic empirical research measuring impacts with rigorous methods using 
primary or secondary data and information, focusing on specific locations; (2) general articles and papers 
based on common perceptions and logic; and (3) appraisals, evaluations, and assessments of projects, mostly 
undertaken by the funding agencies. Our review focuses on the first category, i.e. empirical research studies. 
Impact studies differ in terms of geographic coverage, scale of analyses, and approach adopted in measuring 
impacts. The scale of analyses varies in studies, ranging from household to village, region, national to 
international levels. The approaches adopted in various studies can be classified into three major categories: 
(1) “before and after” comparisons; (2) “with and without” comparisons; and (3) “more and less” 
comparisons—with econometric methods applied in most studies in all three categories. It should be noted 
that studies documenting concrete linkages between irrigation and poverty are rare, and more so in case of 
studies documenting indirect linkages between irrigation and poverty. Simultaneity and the concurrent nature 
of interventions and multiplicity of linkages pose methodological problems in assessing and separating impacts 
of irrigation interventions. 

For brevity, we present here a synthesis of key findings and conclusions emerging from the review of the 
studies. For a more detailed review of empirical evidence on the impacts of irrigation on poverty reduction, 
based on (1) “with” and “without” comparisons of intermediate poverty-reducing indicators/variables 
cropping intensity, crop productivity, and employment generation; (2) “with” and “without” comparisons of 
poverty-related indicators—employment, incomes, income inequality, and incidence of poverty; (3) 
econometric evidence on the nature, direction and magnitude of impacts of irrigation on poverty; and (4) 
evidence from earlier reviews and synthesis papers, see Hussain and Hanjra (2003).As mentioned earlier, 
micro-level impacts are realized at farm, household, and local level, and these affect intermediate variables of 
poverty including cropping intensity, land and water productivity of crops, labor employment, and household 
income. A number of studies conducted in various settings and countries show that cropping intensity, crop 
productivity (principally rice, as per these studies) and per hectare employment are higher in irrigated than in 
rainfed settings. 


SUMMARY, CONCLUSIONS AND IMPLICATIONS 


The extensive review suggests that there are strong linkages between irrigation and poverty alleviation. These 
linkages are both direct and indirect. Direct linkages operate via localized and household-level effects, and 
indirect linkages operate via aggregate or national level impacts. Irrigation benefits the poor though higher 
production, higher yields, lower risk of crop failure, and higher and year-round farm and nonfarm employment. 
The poor and landless are the main beneficiaries of low food prices as they are net buyers of food. The indirect 
linkages operate via regional, national, and economy-wide effects. Irrigation investments act as production and 
supply shifters, and have strong positive effects on economic growth, benefiting the poor in the long run. The 
magnitude of indirect economy-wide benefits could be even more than the direct and local and household-level 
benefits.Recent advances in irrigation technologies, such as micro-irrigation systems, have strong poverty 
potential .A comparative review of quantitative evidence gleaned from empirical studies on the poverty- 
irrigation nexus, leads us to conclude that cropping intensity, crop productivity, labor productivity and 
employment, and household income are all higher in irrigated than rainfed settings. We contend that the 
impact of irrigation on poverty will vary by agroclimatic conditions and institutional settings, and the 
magnitude of the impact of any irrigation intervention on poverty will depend on: (a) (in)equity in land 
distribution; (b) irrigation infrastructure condition/management; (c) irrigation water management/allocation, 
and distribution policies, procedures and practices; (d) quality of irrigation water; (e) production/cultivation 
technologies; cropping patterns, extent of crop diversification; (f) type of irrigation technology and (g) support 
measures.The poverty impacts of irrigation can be intensified by creating conditions or enabling environments 
that could achieve functional inclusion of the poor. These include:, equitable access to land; integrated water 
resource management; access to and adequacy of good quality surface and groundwater; modern production 
technology; shift to high-value market-oriented production; and (6) opportunities for the sale of farm outputs 
at low transaction costs. In short, it is the “package” that matters for effective poverty alleviation, and not the 
mere supply of irrigation water. The benefits of irrigation to the poor can be enhanced by affecting broader- 
level and targeted interventions simultaneously. The interventions should focus on reaching out to the poor 
through improved economic, policy, institutional, and governance measures in irrigation and other sectors. 
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